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Everyday technologies’ levels of difficulty when used by older adults with and without 
cognitive impairment –Comparison of self-perceived versus observed difficulty estimates 
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Abstract: 
BACKGROUND: Older adults may have difficulties in using everyday technologies, ET, 
e.g. micros, computers, particularly those with cognitive impairment. To guide supportive 
interventions, more knowledge of how to best assess ET use is needed.                                                                                         
OBJECTIVE: To provide new knowledge of perceived and observed levels of difficulty of 
ETs in older adults with and without cognitive impairment. 
METHODS: Two samples of older adults (n=118 and 116) with and without cognitive 
impairment were assessed. One was interviewed with the Everyday Technology Use 
Questionnaire (ETUQ) about perceived difficulties in ET use. The other sample’s observed 
ability to manage ET was assessed with the Management of Everyday Technology (META). 
Data was analyzed using a Rasch measurement model and rank-ordered hierarchies of 
perceived and observed levels of ET difficulty were identified, correlated and examined.        
RESULTS: Findings demonstrated a correlation of 0.63 (p ˂.001). The upper range of both 
hierarchies contained more complex ETs like cell phones and computers while the lower 
comprised more home maintenance ETs.                                                           
CONCLUSIONS: Perceived and observed levels of ET difficulty appear as similar, yet not 
identical constructs. In self-reports, though, ETUQ to a great extent seems to capture levels of 
ET difficulty. However, in clinical practice observations of actions may guide interventions, 
as they can identify why an ET is difficult 
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Introduction 
Technology in everyday life such as cell phones, coffee machines, and automatic telephone 
services are increasingly used by all age groups in the performance of everyday activities at 
home and away from home [1-5]. In this study such technology is conceptualized as everyday 
technology (ET) [6], incorporating the electronic, technical, and mechanical artifacts and 
systems that are generally used in everyday life. Previous research has shown that older adults 
in general, as well as persons with declining cognition due to dementia or mild cognitive 
impairment (MCI) use numerous ETs at home and in the community [6-8]. Fewer ETs are 
perceived as relevant, however, by persons with dementia or MCI compared to older adults 
without known cognitive impairment [8-9]. One reason for less frequent use or non-use of 
technology among older adults might be their experience of difficulties using technology [10-
11]. Apart from the presence of cognitive deficits, difficulties in using ET may depend on 
other aspects, such as variability over time in managing stress and capacity to pay attention 
and to focus [12]. However, the difficulties may also depend on the complexity of the design 
of the technology [13-14]. Recent research has mostly focused on evaluating the individual 
ability in older adults with and without cognitive impairment in relation to ET use [8-9, 15]. 
To support ET use in these older adults, it is very important for healthcare professionals to 
gain knowledge of their clients’ abilities to use ET. Still, knowledge about the level of ET 
difficulty when used by older adults is also needed [14] in order to gain information that can 
support intervention planning and product development. For a clinician, it is not enough to 
know that ET in general is difficult to use; information is also needed about which ETs are 
more or less challenging to use. 
 
An important aspect when collecting information about everyday functioning in people with 
dementia or MCI is choosing the most valid and reliable data-collection mode. Research has 
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indicated that people with dementia or MCI may not be fully able to give valid and reliable 
information about their everyday functioning [16-17].  In particular, people with dementia 
have been shown to overestimate their functional abilities [18-19].  The use of proxy reports 
(e.g. significant others) or professional assessments (using observations and/or interviews) has 
therefore been suggested [16-17]. However, research has also demonstrated that people with 
MCI may not differ to any great degree in self-reports of functional status compared to older 
adults without known cognitive impairments [20]. On the other hand, the use of proxy reports 
or professional assessments also includes challenges in order to generate valid and reliable 
estimations (such as rater severity impact, intra- and inter-rater reliability, and evidence of 
unidimensionality). More research is needed to examine the relationship between the 
perceived and observed information of everyday functioning in the population of older adults 
in order to determine the optimal mode for valid datacollection. It is important to gain more 
knowledge about differences in perceived and observed difficulties in ET use in order to find 
similarities and discrepancies in views, to support more detailed evaluation and intervention 
planning.   
 
In order to explore the relationships between observed and self-reported difficulties in ET use 
among people with MCI or dementia (and also older adults without known cognitive 
impairment), assessment instruments such as the Everyday Technology Use Questionnaire 
(ETUQ) [21] and the Management of Everyday Technology Assessment (META) [22-23] 
could be used.  The ETUQ gives detailed information about the relevance of different ETs 
and in which ETs a person has perceived difficulties, as well as about the perceived level of 
ET difficulty. The META provides observation-based information about the person’s actual 
ability to use the ET as well as the observed ET difficulty. Earlier studies examining the 
ETUQ and the META have resulted in hierarchies of levels of ET difficulty [9, 21-22]. In 
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these two hierarchies, ETs are rank-ordered from low to high level of difficulty based on the 
responses of the persons evaluated in the ETUQ-interviews and the META-observations. 
These hierarchies can be investigated to gain knowledge of the levels of perceived and 
observed ET difficulty for older adults with and without cognitive impairment. This 
knowledge could guide investigations and interventions involving ET use for this population, 
particularly for those with MCI or dementia, and could also contribute information concerning 
whether the data-collection modes may generate different hierarchies of level of ET difficulty. 
Thus the aim of this study is to provide new knowledge of perceived and observed levels of 
difficulty of ETs in a sample of older adults with and without cognitive impairment. It is done 
by investigating one ET hierarchy based on self-reported data and one ET hierarchy based on 
observations of ET management. 
 
Methods 
In this study, two hierarchies of the levels of difficulty for a number of ETs were compared 
and analyzed. The first hierarchy was generated from data in a study where the perceived 
relevance and difficulty of ET was investigated in a sample of older adults with and without 
cognitive impairment, using the Everyday Technology Use Questionnaire (ETUQ) [9]. The 
second hierarchy was generated from data in a study where the Management of Everyday 
Technology Assessment (META) [22] was used to examine the ability to manage ET in a 
sample of older adults with and without cognitive impairment [15].  
 
Participants 
The participants in this study comprised two samples (the ETUQ sample, n=118;AD=37, 
MCI=37, OA=44  and the META sample, n=116; AD=38, MCI=33, OA=42) including 
persons with mild Alzheimer’s Disease (AD), persons with MCI, and older adults without 
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known cognitive impairment (OA).  In the analyses the samples were treated as two groups of 
older adults with and without cognitive impairment. The two samples were compared 
regarding age, sex, MMSE score and distribution of groups. Except for a significant 
difference in age between the samples (ETUQ sample, m=69. 9 (SD 8.91); META sample, 
m=73. 1 (SD 9. 27), p=.007), no significant differences were found (see Table 1). Although 
studies have shown that non-use/use of ET and acceptance of ET seem to be influenced by 
age [2, 24], research has indicated that age does not seem to have a significant influence on 
the perceived and observed ET use [8-9, 14-15]. As this study concerns ET difficulty based on 
perceived and observed ET use, we therefore decided to proceed with the analysis.  
 
Identical inclusion criteria were used in both samples. However, the data was collected at 
different occasions, the ETUQ-data was collected 2008-2009 and the META-data 2006-2008. 
For inclusion, participants had to a) be 55 years or older, b) be engaged in everyday activities 
including ET use, c) have potential visual and/or hearing impairments compensated with 
aid(s). Potential participants with AD or MCI were excluded if they had other documented 
and diagnosed diseases that could cause their cognitive impairments, such as stroke or severe 
depression. Participants with AD (or AD combined with vascular dementia) were diagnosed 
by physicians based on NINCDS-ADRDA [25] and DSM-IV [26], and the participants with 
MCI were diagnosed based on the diagnostic criteria for MCI [27-28]. The Mini-Mental State 
Examination (MMSE) [29] was used to investigate the overall level of cognitive decline. The 
participants with AD and MCI were recruited, based on the inclusion and exclusion criteria, 
from memory investigation units and day-care centers for people with dementia in two urban 
areas in Sweden. The older adults without known cognitive impairment were recruited as 
volunteers through retirement organizations such as the Society of Retirees and similar 
networks, and through invitations from the data collectors to people they knew, who fulfilled 
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the inclusion criteria. Approvals from the Regional Ethical Committee were obtained before 
the data collections were initiated (Journal no. 2005/1203-31; 2008/304-31/2). 
 
Instruments 
The ETUQ comprises 92 items, i.e. technological artifacts and services, and is administered in 
a 30- to 45-minute face-to-face interview. The perceived difficulty in use of the ETs that are 
relevant for each person is then registered on a six-step scale. The ETUQ has demonstrated 
acceptable internal scale validity, unidimensionality, and person response validity in studies 
of older adults with and without cognitive impairment [8-9]. 
 
The Management of Everyday Technology (META) was developed to assess people’s ability 
to manage/use ET. META consists of 10 skill items assessing observable performance skills 
when using ETs, such as “to identify and separate objects”, “to choose correct button or 
command” and “to perform actions in a logical sequence”. The person’s use of his/her own 
ET is observed and scored with the performance skill items using a three-category rating scale 
based on the difficulty of managing each item. Here 3=no difficulty, 2= minor difficulty, and 
1= major difficulty (the scoring is further described in the manual by Nygård) [23]. In an 
earlier study, META was demonstrated to have an acceptable rating scale, person response 
validity, and ET goodness-of-fit [22].   
 
Data-collection process 
The ETUQ sample (see Table 1) was interviewed with the ETUQ in order to identify the 
participants’ perceptions of the relevance of different ETs and their perceived difficulties to 
use the ETs. The ETUQ- interviews concern the perceived relevance and difficulty of the 
participants’ own use of ET. For relevant ETs, the level of perceived difficulty is estimated by 
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the participant. A non-relevant ET could be one that the participant does not use anymore or 
never has been interested in using even if it is accessible. The interviews were mostly 
performed in the participants’ homes. Based on experiences from the first study with the 
ETUQ [8], it was recommended that the participants with AD should have a significant other 
as support at the interview session. Participants with MCI were expected to be better able to 
report their perceptions by themselves [19]. Four experienced registered occupational 
therapists (OTs) who were trained in administering and scoring the ETUQ in a valid manner 
collected the data. The data collection is more thoroughly described in an earlier study [9].  
 
The META sample (see Table 1) was observed in order to assess the participants’ ability to 
use ET with the META. Seven experienced registered OTs collected the META data. These 
OTs were partly the same as those who collected the ETUQ data. Each participant was 
observed and scored on the META performance skill items when using a minimum of two 
technological artifacts or services either in their home or nearby, depending on the ET. The 
ETs were to be chosen by the participant, relevant, and sufficiently challenging. The 
procedure for data collection is further described elsewhere [22]. 
 
Insert Table 1 about here 
 
Preparatory data analysis 
The ordinal data from the ETUQ interviews and the META observations were analyzed using 
Rasch measurement models [30], with the Rasch Winsteps [31] and FACETS software 
programs [32], respectively. These processes have been described more in detail elsewhere [9, 
15]. The Rasch measurement model is increasingly used in the development and evaluation of 
assessments [33]. With the Rasch measurement model, ordinal raw scores are converted into 
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abstract intervals through logistic transformation, and the linear relationship between persons 
and items can be illustrated [30]. The Winsteps was used to rank the 92 ETs in the ETUQ 
from the interviews with the 118 persons in the ETUQ sample. Each ET in ETUQ was 
assessed for at least 10 persons. The FACETS was used to rank the 68 ETs assessed, based on 
the observations with META of the 116 persons in the META sample. For the analysis of the 
collected META data, it was decided to exclude the 39 ETs that were observed when used by 
fewer than four participants. This decision was made as the estimation of level of difficulty 
with only a limited number of responses is associated with large estimate errors. Such 
estimation errors will then impact on the stability in further statistical analyses. In the ETUQ 
data, all ETs were assessed for more than four participants. Therefore no ETs in the ETUQ 
were excluded due to a limited number of responses. The Rasch analyses procedures also 
resulted in measures in logits of perceived and observed level of ET difficulty on interval 
scales for each ET respectively.  The levels of ET difficulty are based on the responses of the 
persons’ perceived and observed difficulties in ET use, evaluated with the ETUQ and the 
META. Two hierarchies of levels of ET difficulty were identified, rank-ordered from low to 
high level of difficulty, one based on ETUQ data and one on META data. These hierarchies 
are displayed in the FACETS and WINSTEPS outputs. The higher the measure in logits was, 
the more difficulty was perceived/observed with the ET in the sample, and the lower the 
measure, the less difficulty was perceived/observed. The comparisons in the primary analyses 
of each ET’s level of difficulty were made between these two hierarchies. 
 
Primary data analysis 
For the primary data analysis, only ETs that appeared both in the ETUQ and the META 
hierarchies were included. This resulted in two matched hierarchies with 24 ETs each. 
Consequently, 68 ETs from the ETUQ and 5 ETs from the META were excluded in the 
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analysis.  The most common reason for exclusion of an ET was that the ET did not appear in 
both the ETUQ and the META. Also, the wordings of the ETs in the ETUQ and the META 
sometimes differed.  These ETs were therefore excluded, for example the ETs “video” in the 
ETUQ and “watch a movie on the video (with remote control)” in the META were excluded 
in order to avoid comparing technologies that did not correspond correctly. The two 
hierarchies of the perceived and the observed levels of difficulty of ET gained from the ETUQ 
and META assessments were then analyzed, using a Pearson product-moment correlation in 
SPSS [34]. To decide the strength of the association, Cohen’s guidelines for social sciences 
were applied, 0.1-0.3= small, 0.3-0.5=medium, and 0.5-1.0 = large [35]. To determine the 
level of significance for the correlation a p-value of less than 0.05 was used. Additionally, 
examinations of the hierarchies were performed in order to detect patterns of similarities and 
differences between them (see Figure 1). 
 
Results  
Generally, an examination of the ranked hierarchies (Figure 1) showed that the upper range of 
both hierarchies contained more complex ETs such as cell phones and computers. Thus, these 
ETs were both perceived and observed as more challenging to use in this sample of older 
adults with and without cognitive impairment. The lower range of the hierarchies contained 
more home maintenance ETs like stoves, irons, and coffee makers, which were both 
perceived and observed as less challenging. Yet from detailed examinations of the rank-
ordered hierarchies it was revealed that many of the ETs among the most difficult ones such 
as cell phone: call and computer: internet banking were observed as more difficult than they 
were perceived. In contrast, among the least difficult ETs, some ETs were observed as less 
challenging to use by the raters than they were perceived by the participants, i.e. the iron and 
10 
 
the shaver. In Figure 2, a plot of the perceived and observed measures in logits of levels of ET 
difficulty is shown.  
 
Insert Figure 1 about here 
    Insert Figure 2 about here 
 
The comparison of the hierarchies of perceived level of ET difficulty from the ETUQ and 
observed level of ET difficulty from the META in these two samples of older adults 
demonstrated that the two constructs are related but not identical. The results of the analysis 
demonstrated a Pearson correlation of .63 associated with p ˂0.001, suggesting a large 
positive association (see Figure 2).  
 
Discussion 
The aim of this study was to provide new knowledge of perceived and observed levels of ET 
difficulty in a sample of older adults with and without cognitive impairment. In the results, it 
was demonstrated that the perceived and the observed levels of ET difficulty seem to be 
similar but not identical constructs, and there are differences in the levels of difficulty for 
single ETs that need to be reflected upon. However, self-reports with ETUQ to a great extent 
seem to capture levels of technology difficulty, so they might therefore be used in assessments 
and investigations in screening for cognitive impairments.  To deal with differences in the 
levels of ET difficulty in clinical practice, it is important to consider the limitations and 
strengths of self-reports as well as observations in order to plan for interventions to support 
use of ET. Even though older adults with and without cognitive impairment to a high degree 
seem to be able to report perceived level of difficulty for ETs that are relevant in everyday 
life, there is a well-known risk that specifically those with cognitive limitations may 
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underestimate their problems in everyday life using ET [16-19]. It is therefore important to 
use structured evaluations based upon actual observations as a complement to self-reports, in 
order to gain a more extensive and in-depth view of the level of ET difficulty in this 
population. Hence, the ETUQ and the META could beneficially be used together as valid and 
reliable assessments in the process of gaining information of levels of ET difficulty among 
this sample of older adults. 
 
In the hierarchies of ET difficulty, ETs with a less complex design like the coffee maker and 
the electric kettle were found to be both perceived and observed to have a lower level of 
difficulty. These ETs are often intuitive to the user and require less cognitive effort [14]. The 
less challenging ETs could also be described as being more common and well-known 
technologies, and the participants may therefore have been more experienced in using them. It 
may also reflect that these ETs were incorporated to a greater extent into the everyday 
activities and habits of the participants [36]. It has earlier been demonstrated that ETs used 
daily or weekly are less challenging for this sample than those that are used more seldom [14]. 
However, some of these less challenging ETs such as stove and shaver were in this study 
perceived as more challenging than they were observed. One reason for this might be that if 
the ET is used daily the user might be more sensitive to discovering even minor difficulties 
and therefore perceive the ET as more challenging (than before) when starting to experience 
difficulties. In contrast, among the more challenging ETs, several were perceived to have a 
lower perceived level of difficulty compared to the observed level of difficulty.  Examples of 
these are artifacts that may not be used on a daily basis, like internet banking and writing 
documents on the computer. That could explain why it could be more difficult to estimate and 
recall the challenge in using them, and they may therefore inaccurately have been referred to 
as less challenging to use than they presently were. 
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Furthermore, ETs with complex designs, such as computers, cell phones, and stereos, were 
generally perceived as well as observed to have a higher level of difficulty. It has previously 
been shown that ETs that demand the user to handle several alternative actions and give less 
feedback to the user are more challenging to use [13-14]. The most challenging ETs in the 
present hierarchies all require the user to choose the correct button or command and to 
identify different services and functions as well as to perform actions in logical sequences. 
These have been found to be among the most challenging performance actions when 
managing ET [21]. Additionally, all the ETs among those perceived as well as those observed 
as most challenging are newly-developed technologies, which may indicate that ETs are 
becoming more complex, as pointed out earlier by Rosenberg [37]. The reason that these 
newly developed ETs were perceived and observed as challenging could also be due to cohort 
effects, i.e. different age cohorts may differ in technological habits and use, this being a 
cohort of older adults [38]. In addition, it could also be explained by the fact that these ETs 
may not be incorporated in the body in the same way as a more well-known ET. In other 
words routine actions and familiar motor movements that are important for ET have not yet 
been integrated [6]. Nevertheless, this may affect everyday life in a negative direction as 
technology is an increasingly vital part of it [2, 4], and is important for participation and 
independence in everyday activities and in society [39]. For example, a number of services in 
the community often require the ability to manage more challenging ETs such as the internet 
and automatic telephone services.  
 
To support ET use, evaluations of ETs’ relevance and difficulty will become more and more 
important for health professionals in the increasingly technological society, in order to predict 
what technologies a person might be able to use in daily activities or to compensate for losses. 
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The findings in this study show that the perceived and the observed levels of ET difficulty 
seem to correlate to a great degree in older adult users with and without cognitive limitations. 
The ranking among the ET hierarchies is in many ways similar in the perceived and the 
observed hierarchies. However, with a correlation coefficient of .63, there are some 
differences in ranking, and several ETs are perceived as less difficult to use than they are 
observed. It is therefore important for healthcare professionals to gain information of both the 
perceived and the observed difficulty levels of ET to be able to plan, design, and carry out 
interventions to support older adults with and without cognitive impairment in use of ET. This 
may be specifically important in the support of ET use among people with dementia, as they 
often under-report difficulties in everyday functioning compared to people with MCI and 
those without cognitive impairments [20]. However, in this study the perceived and observed 
levels of ET difficulty were compared between two samples of older adults with and without 
cognitive impairment and not between the persons with mild AD, MCI and OA within each 
sample. Even though a person can perceive overall challenges in ET use it could, due to 
differences compared to the observed challenges in specific ETs, be important to use both 
data-collection modes.   
 
Using self-reported evaluations together with observation-based evaluations as part of a 
clinical evaluation process before planning and implementing interventions has earlier been 
suggested, as this will provide healthcare professionals with as much knowledge as possible 
[40-41]. The information gained from the ETUQ and META assessments could beneficially 
be used to complement each other in clinical practice. The ETUQ can give valuable 
information to healthcare professionals about which ETs are perceived as relevant and 
difficult, and therefore important to assess with the META. In contrast, the META can then 
add information about the person’s actual ability to perform action required and to manage 
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using the ET. Hence, valuable information may be missed if only one of the instruments is 
used. Both these tools have also been extensively validated in a number of studies for 
different populations [8-9, 11, 15, 21-22, 42], but have not yet been used in clinical practice. 
In addition, healthcare professionals have emphasized in a previous study the importance of 
getting information about how their clients with dementia perceive their everyday lives, 
before initiating an intervention. If a person does not perceive that he/she is having problems 
in everyday occupations, this would influence how his/her problems could be met or solved in 
an intervention [19]. 
 
Methodological considerations  
Firstly, the ETUQ and the META assessments were used in two different samples with three 
groups of older adults with and without cognitive impairment, respectively, and this can of 
course have influenced the results. However, the two samples had been recruited with 
identical criteria for inclusion from mainly the same cultural and societal settings. In addition, 
aside from a significant difference in age, dhey did not differ significantly regarding known 
demographical variables. In an earlier study of observed ability to manage ET, age was not 
found to contribute to the variance of the ability [15]. . This earlier study also showed that 
years of education and living conditions (living alone or cohabiting) do not seem to impact on 
the ability to manage ET [15]. Also, the occupational therapists who collected the data were to 
a great extent the same in both studies and they did not know beforehand which technologies 
that would be more or less difficult in the Rasch-based hierarchies which could minimize the 
risk for rater bias in the results.   
 
Nevertheless, in future studies it would be better to compare the perceived and observed 
levels of ET difficulty in one sample of older adults. In such a study the hierarchies of ET 
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difficulties could also be investigated on a person level to examine differences and similarities 
between perceived and observed levels of ET difficulty. However, the data collections for this 
study were performed during almost the same time span, so the levels of ET difficulty should 
not have been affected by different general habits in technology use or differences in the 
technological landscape. In this study we did not have enough information about the 
participants’ socio-economic status and experience of each ET and therefore it was not 
possible to evaluate the influence of these aspects onto the findings. An earlier study has 
shown that the time a person has used an ET does not impact on the level of difficulty. 
However, that study also showed that ET used frequently is easier to use than those used more 
seldom [14]. So, information about how often the ETs were used might have been valuable in 
this study. Regarding the number of included ETs in the analyses, a higher amount of ETs 
available for analysis in the ETUQ and META hierarchies might have improved the analyses. 
However, the reason for excluding a number of ETs was to avoid the estimations of level of 
difficulty being associated with large estimate errors.  
 
In summary, the present study has shown that two different data-collection modes, i.e. self-
report in face-to-face interviews and systematic assessments using observations, seem to 
capture the difficulty of ET with a rather high congruence in samples of older adults with and 
without cognitive impairment. The high correlation coefficient of .63 between the perceived 
and the observed levels of ET difficulty shows that the constructs are similar but not identical. 
Because self reports to a high extent seem to capture levels of technology difficulty in this 
sample, the ETUQ may be a sensitive enough instrument in the screening for difficulties in 
technology use in investigation as well as in clinical practice. In clinical practice, the ETUQ 
could be used as a tool to identify which of the ETs relevant for the participant are perceived 
as difficult by the client.  Observations with the META could thereafter be used to more in-
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depth assess the participant’s use of these ETs, as the META provides detailed information of 
actions involved when the client actually uses the ET. The results of the META assessments, 
together with the information from the ETUQ-interviews, could then be used to plan for 
interventions to support use of technology, and subsequently also to evaluate the effect of 
such interventions. 
 
Acknowledgements 
The authors would thank the participants who demonstrated their use of everyday technology. 
Furthermore, we want to thank the occupational therapists who recruited and assessed the 
participants; Sofia Starkhammar, Monica Pantzar, Cecilia Toding, Jenny Rasmussen 
Tjernlund, Susanne Andersson, Lizette Mårtensson, and Maria Carlsson. The research was 
funded by the Swedish Research Council, Swedish Brain Power, Botkyrka Community, and 
The regional agreement on medical training and clinical research (ALF) between the 
Stockholm County Council and Karolinska Institutet. 
 
References 
 
[1] Acevedo A, Loewenstein DA. Nonpharmacological cognitive interventions in aging and 
dementia. J Geriatr Psychiatry Neurol. 2002; 20: 239-249. 
 
[2] Czaja SJ, Charness N, Fisk AD, Hertzog C, Sankaran NN, Rogers WA, et al. Factors 
predicting the use of technology: Findings from the Center for Research and Education on 
Aging and Technology Enhancement (CREATE). Psychol Aging. 2006; 21: 333-352. 
 
[3] Mitzner TL, Boron JB, Fausset CB, Adams AE, Charness N, Czaja SJ, et al. Older adults 
talk technology: Technology usage and attitudes. Comput Human Behav. 2010; 26: 1710-
1721. 
 
[4] Mollenkopf  H, Kaspar R. Elderly people’s use and acceptance of information and 
communication technologies. In Jaeger B, ed. Young technologies in old hands. An 
international view on senior citizen’s utilization of ICT Copenhagen: DJÖF Publishing; 2005. 
pp.41-58. 
 
[5] Wagner N, Hassanein K, Head M. Computer use by older adults: A multi-disciplinary 
review. Comput Human Behav. 2010; 26: 870-882. 
 
17 
 
[6] Nygård L, Starkhammar S. The use of everyday technology by people with dementia 
living alone: Mapping out the difficulties. Aging Ment Health. 2007; 11: 144-155. 
 
[7] Nygård L. The meaning of everyday technology as experienced by people with dementia 
who live alone. Dementia. 2008; 7: 481-502. 
 
[8] Rosenberg L, Kottorp A, Winblad B, Nygård L. Perceived difficulty in everyday 
technology use among older adults with or without cognitive deficits. Scand J Occup Ther. 
2009; 16: 216-226. 
 
[9] Nygård L, Pantzar M, Uppgard B, Kottorp A. Detection of disability in older adults with 
MCI or Alzheimer’s disease through assessment of perceived difficulty in using everyday 
technology. Aging Ment Health. 2011; 16: 361-371.   
 
[10] Czaja SJ, Sharit J, Ownby R, Roth DL. Examining age differences in performance of a 
complex information search and retrieval task. Psychol Aging. 2001; 16: 564-579. 
 
[11] Slegers K. van Boxtel MPJ, Jolles J. The efficiency of using everyday technological 
devices by older adults: The role of cognitive function. Ageing Soc. 2009; 29: 309-325. 
 
[12] Malinowsky C. Almkvist O, Nygård L, Kottorp A. Individual variability and 
environmental characteristics influence older adults’ abilities to manage everyday technology. 
Int Psychogeriatr. 2012; 24. 484-495. 
 
[13] Lewis T. Langdon PM. Clarkson PJ. Prior experience of domestic microwave cooker 
interfaces: A user study. In Langdon P, Clarkson J, Robinson P, eds. Designing inclusive 
futures. London: Springer. 2008. pp. 95-106. 
 
[14] Patomella A-H, Kottorp A, Malinowsky C, Nygård L. Factors that impact the level of 
difficulty of everyday technology in a sample of older adults with and without cognitive 
impairment. Technol Disabil. 2011; 23: 243-250. 
 
[15] Malinowsky C, Almkvist O, Kottorp A, Nygård L. Ability to manage everyday 
technology: A comparison of persons with dementia or mild cognitive impairment and older 
adults without cognitive impairment. Disabil Rehabil Assist Technol. 2010; 5: 462–469. 
 
[16] Vogel A, Stokholm J, Gade A, Bo Andersen B, Hejl A-M, Waldemar G. Awareness of 
deficits in mild cognitive impairment and Alzheimer’s Disease: Do MCI patients have 
impaired insight? Dement Geriatr Cogn Disord. 2004; 17. 181-187. 
 
[17] Okonkwo OC, Griffith HR, Vance DE, Marson DC, Ball KK, Wadley VG. Awareness of 
functional difficulties in mild cognitive impairment: A multi-domain assessment approach. J 
Am Geriatr Soc. 2009; 57: 978–984. 
 
[18] Maki Y, Amari M, Yamaguchi T, Nakaaki S, Yamaguchi H. Anosognosia: Patients' 
distress and self-awareness of deficits in Alzheimer's Disease. Am J Alzheimers Dis Other 
Demen. 2012; 27: 339-345.  
 
[19] Öhman A, Nygård L, Kottorp A. Occupational performance and awareness of disability 
in mild cognitive impairment or dementia. Scand J Occup Ther. 2011; 18: 133-142. 
18 
 
 
[20] Farias ST, Mungas D, Jagust W. Degree of discrepancy between self and other-reported 
everyday functioning by cognitive status: Dementia, mild cognitive impairment, and healthy 
elders. Int J Geriatr Psychiatry. 2005: 20; 827-834. 
 
[21] Rosenberg L, Nygård L, Kottorp A. Everyday Technology Use Questionnaire (ETUQ) – 
Psychometric evaluation of a new assessment of competence in technology use. OTJR. 2009; 
29: 52-62. 
 
[22] Malinowsky C. Nygård L, Kottorp A. Psychometric evaluation of a new assessment of 
the ability to manage technology in everyday life.  Scand J Occup Ther Therapy. 2011; 18: 
26-35. 
 
[23] Nygård L. Användarmanual för META. Svårigheter i teknologianvändning. [Manual for 
META. Difficulties in using technology]. Stockholm; Division of Occupational Therapy, 
Karolinska Institutet. 2006 
 
[24]Selwyn N, Gorard S, Furlong J, Madden L. Older adults’ use of information and 
communication technology in everyday life. Ageing Soc. 2003; 23: 561-582. 
 
[25] Mc Khann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM. Clinical 
diagnosis of Alzheimer’s disease: Report of NINCDS-ADRDA Work Group under the 
auspices of Department of Health and Human Task Force on Alzheimer’s disease. Neurology. 
1984; 34: 939-944 
 
[26] American Psychiatric Association (APA). Diagnostic and statistical manual of mental 
disorders. 4
th
 ed. (DSM-IV). Washington, DC: Author. 2000 
 
[27] Petersen RC. Mild cognitive impairment as a diagnostic entity. J Intern Med. 2004; 256: 
183-194. 
 
[28] Winblad B, Palmer K, Kivipelto M, Jelic V, Fratiglioni L, Wahlund L-O, et al. Mild 
cognitive impairment – beyond controversies, toward a consensus: Report of the International 
Working Group on Mild Cognitive Impairment. J Intern Med. 2004; 256: 240-246. 
 
[29] Folstein MF, Folstein SE, Mc Hugh PR. "Mini Mental State Examination". A practical 
method for grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975; 12: 
189-198. 
 
[30] Bond TG, Fox CM. Applying the Rasch model: Fundamental measurement in the human 
sciences. Mahwah, NJ: Lawrence Erlbaum. 2007. 
 
[31 Linacre JM. Winsteps – Rasch Model computer program (Version 3.69.1.16). Chicago: 
www.winsteps.com. 2009. 
 
[32] Linacre JM. FACETS: Many-faceted Rasch measurement computer program 
(Version3.61). Chicago: MESA. 2006. 
 
[33] Tesio L. Measuring behaviors and perceptions: Rasch analysis as a tool for rehabilitation 
research. J Rehabil Med. 2003; 35: 105-115. 
19 
 
 
[34] Statistical Package for Social Sciences (SPSS). Version19, Chicago: SPSS Inc. 2010. 
 
[35] Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: 
Erlbaum; 1988. 
 
[36] Larsson Å. Everyday life amongst the oldest old – descriptions of doings and possession 
and use of technology [dissertation]. Department of Social and Welfare Studies, National 
Institute for the Study of Ageing and Later Life, Division of Health, Activity and Caring, 
Linköping University, Norrköping; 2009. 
 
[37] Rosenberg L. Navigating Through Technological Landscapes. Views of people with 
dementia or MCI and their significant others [dissertation]. Department of Neurobiology, 
Care Sciences and Society. Division of Occupational Therapy. Karolinska Institutet: 
Stockholm; 2009. 
 
[38] Sackmann R, Winkler O. The concept of technology generations revisited: New insights 
from sociology. Gerontechnology. 2012;11. 106-107. 
 
[39] Slegers K, van Boxtel MPJ, Jolles J. The effects of computer training and Internet usage 
on the use of everyday technology by older adults: A randomized controlled study. Educ 
Gerontol. 2007; 33: 91-110. 
 
[40] Ejlersen Wæhrens E. Measuring quality of occupational performance based on self-
report and observation: Development and validation of instruments to evaluate ADL task 
performance [dissertation]. Department of Community Medicine and Rehabilitation, 
Occupational Therapy. Umeå University: Umeå; 2010. 
 
[41] Fisher AG. Occupational Therapy Intervention Process Model. A model for planning and 
implementing top-down, client-centered, and occupation-based interventions. Fort Collins, 
Colorado: Three Star Press; 2009. 
 
[42] Hällgren M, Nygård L, Kottorp A. Technology and everyday functioning in people with 
intellectual disabilities: A Rasch analysis of the Everyday Technology Use Questionnaire 
(ETUQ). J Intellect Disabil Res. 2011; 55: 610-620. 
 
 
 
 
 
 
 
 
 
 
 
  
20 
 
Table 1. Descriptions of the participants  
 
 ETUQ sample META sample Comparison 
between the 
samples 
 
Number of 
participants 
 
 
n=118 
 
n=116 
 
Groups, n Mild AD
1
= 37 
MCI
2
= 37 
Older adults without 
known cognitive 
impairment= 44 
Mild AD= 38 
MCI= 33 
Older adults without 
known cognitive 
impairment= 42 
 
NS (Pearson Chi
2)
 
Age, years (SD) 69.9 (8.91) 
 
73.1 (9.27) p= 0.007 (T-test) 
Gender, n (%) Women, 64 (54) 
Men, 54 (46) 
 
Women, 62 (53.5) 
Men, 54 (46.5) 
 
NS (Pearson Chi
2)
 
MMSE, score (SD) 27.4 (2.53) 26.9 (3.30) 
 
NS (T-test) 
 
1 AD= Alzheimer’s disease. 2MCI = mild cognitive impairment 
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Figure 1. Ranked hierarchies of the level difficulty for everyday technology from assessments 
in a sample of older adults with and without cognitive impairment using the Everyday 
Technology Use Questionnaire (ETUQ) and the Management of Everyday Technology 
Assessment (META). The ETs perceived/observed as most difficult are at the top of the 
hierarchies and the ETs perceived/observed as least difficult at the bottom. 
Fig. 1 
 
ETUQ  META 
 
 
 
ETUQ – perceived difficulty 
CD: portable  
TV: DVD digital box  
cell phone: text message 
Stereo:CD with remote control 
sewing machine  
computer: write document  
stereo 
cell phone: telephone book  
computer: search internet  
computer: internet banking  
computer: email  
cell phone: call  
shaver  
portable telephone  
iron  
TV with remote control  
push-button telephone  
stove  
coffee maker  
washing machine  
micro  
electric kettle  
radio without remote control  
dishwasher 
Most difficult 
 
 
 
 
META – observed difficulty 
CD: portable  
TV: DVD digital box  
computer: write document  
cell phone: text message 
cell phone: call  
computer: email  
computer: search internet  
computer: internet banking  
stereo: CD with remote control 
radio without remote control 
stereo 
portable telephone  
dishwasher  
sewing machine  
washing machine  
push-button telephone  
coffee maker  
iron  
micro  
TV with remote control  
cell phone: telephone book  
shaver  
electric kettle  
stove 
 Least difficult  
 
Note: The ranked hierarchies are not directly comparable; ETs on the same level in the 
hierarchies do not necessary have the same level of difficulty 
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Figure 2. Plot of perceived levels of ET difficulty in logits (ETUQ) correlated to observed 
levels of ET difficulty in logits (META). The marked ETs are those with the largest 
difference (in logits) between perceived and observed level of difficulty. 
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